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Functionalized nea-field scanning opticd microscopy
(f-NSOM) which all ows concurrent scanning
eledrochemica microscopy (SECM) and topagraphy
measurements has been employed to charaderizethe
physicd properties of defeds and flaws in protedive
filmson metals. The analysis of these surfacesisa
multi step process where aeass of interest areinitially
identified using dark-field microscopy which highlights
areas with topagraphicd irregularitiesin and on the
surface thereby all owing fast scanning and cursory
inspedion of large surfacesto locate aeas where
further investigation is warranted.

Many other techniques besides opticd dark-field
microscopy offer similar or better information about the
topagraphy of the surface such as AFM and SEM are
also available. While AFM is superior in quantifying
the topographicd features, it offers littl e information
regarding the readivity of the surfacein and around the
anomalies. However, dark-field ogticad microscopy is
very nicefor visually scanning the surfacebecaiseit is
fast and non-destructive, yet small feaures may be
reli ably deteced.

The important question still remains oncethe
interesting sites have been identified: Isthere areadive
metal surfacethat is exposed through pinholesin
protedive overlayers? Thisquestionis particularly
interesting with regards to magnetic disk-drive
manufadure & ever thinner diamond-like cabon
(DLC) films are utili zed to proted sensitive surfacesin
data storage devices from wear and corrosion, as
information density continuesto increase. This
continuing evolution of techndogy drives the necessty
of developing better techniques for analyzing the
quality of such protedive films.

Two approadches to charaderizing holesin
proteded films are used: In one, readive surfaces are
decorated with small moleaules that enhance opticd
detedion by changing the refledance, absorption or
photoluminescence properties of the surface One
reguirement for such sensor moleaulesis that they must
acamulate preferentially at sites not covered by he
protedive film. Detedion by AFM and SEM isalso
enhanced in this approad, as the topagraphy of the
deoorated surfaceis different from that of the ated
surrounding surface In the second approach, f-NSOM
measurements that provide quantitative information
about the topagraphy and concurrent information about
the conductive properties of the surfacethat is readily
correlated to the topography images. This swmnd
approach is advantageous to the first onein that it is
lessintrusive, sinceit does not alter the chemica
properties of the surfacein mapping them out.

Our group has previously developed af-NSOM,
based on the shea-forcefeadbadk tuning fork

technique, for usein liquids.' Dueto the versatility of
this design, we have the aility to investigate samplesin
solution aswell asinair. Thus, we ae aleto routinely
obtain scanning el ectrochemistry microscopy (SECM)
images as well as dandard ogicd NSOM imagesin
additi on to the mncurrently obtained topographicd
images.>* These alvantages over the mmmercially
avail able systems allow usto perform SECM
experiments where the tip is scanned at a @mnstant
distance of 0 to 30 nm over the surface® while the
potential of the tip and surface are caefully controll ed,
asisdonein traditional SECM experiments.”> Hence,
this unique technique dso offers gedfic advantages
over the traditional SECM in that the atifads gemming
from changes in the sample-probe distance on uneven
surfaces are diminished.

Aswe ae ontinuously striving to improve the
lateral resolution of the f-NSOM tedhnique, new
tedchniques for preparing highly reproducible tip
geometries, such as focused ion beam milling (FIBM)
are beingemployed. In order to demonstrate the state-
of-the-art in functionalized scanning probe microscopy
(SPM), anumber of investigations of well-
charaderized substrates, such as holes creaed by FIBM
on DL C films covering copper substrates, will be
presented.
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